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^-7] -B-71-g-nfl; ^:g-<*; ^ $7}^ S.^\J1, <#7] %7}*\]±r a) ^ 

A -fi-7l3^#; ^ b) 3 vfl*] 30^ 71 2KJ-s)~§- o> S ^j sI-^-l-^ i^-*]. 

(#5^1^1 = )#5]-i-^ ^7l(-0H) ^ ^ S^r (^E})ofHl^ ^l^Efl 

^7l(-0H)# s}-^ a>-§-^°l $i=. f^Htf. 

£ 2 
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^# 3*1-8- 3^ ^ °1« X^Rr ^# 3*1 {AN ELECTROLYTE FOR A LITHIUM 
BATTERY AND A LITHIUM BATTERY COMPRISING THE SAME} 

£ ^# ©1*1- 3*1^1 

£ 2^ -^^1^1 ^ wl^i^ofl 1^5} Efl^B -i^l *r*8^-£- £L©1 S.^. 

l: 3*1 2: <£^- 
4: ^ 6: xfl j*| gfl o] E) 
8: 10: ?fl°li: 

12: sg #eflolE 14: 7 >^^l 
16: 9>3 w liL 18: ^ 
20: -g--^ ^ 22, 24: ^<£3\] 

<io> [AV<a-S- ©1-8- £©>] 
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<n> -a vivg^ ^ ^.g. ^ on- sf-^ elf- ^^lofl ^ ^JlsL^, ^Hl^l 

^ ^ ^H3, 34« ^ ^S-g- ^ ^ 

# ^ °lt i^-*Rr elf- W 

<12> [^Efl 7l#] 

*1~§- elf °1*1- #^7> 3.7V, ^ 4Vcfl^ ^*l5.^ 3Ce^ <a^<H*l 

<14> elf o]*} ^ ^ofl^ elf Ol^-O] o]^ z] ]o]^/r]o]B]^o]^ 

nfl^ ^-^-^^ (chemical potential)^ ^sHl 2)*}^ #7} *3^*Rr elf- °1*> 

^ Ji^l- ^*H^# #31*1^ ^#4. elf- o}*} ^7)0) <y=^ e)f-^oi 
^ ^#^1 ^V-g-^Ji ^ M-^fe elf- ^4r, elf- ^(£3^ ^ u]^ 

<is> ^uj- <y=^-/^^ojj ) o.^/^^ofl - ^ 4^301 avo.^] o^o) q-el-i47l 
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#t)^ s^f^l 7> i-f^ (swelling) ^ A o >0 l IjLSJuI °13. -H-Sr 

o]}*\o) #7)2) ^ <L>^°1 Z\*\S)^ 014. 

71 7l SE^r (current breaker )# #*}-*H ^«fl 

<17> tflO]- ^-g- <^^l^7l 3*11 ^7M1# ^<^*H SEKSolid 

Electrolyte Interface) *)^ ^r-g-i- ^sW^ u o v ^°l 5514. ^ oflS., 

^ ^^fl 9-739183: oflxr 1% o)^}q) 4 H^l^e^Cdi phenyl 

picrylhydrazyl) 5r^-#^r $7}^°_S-») #7)3) jl^-t)^^^ *&^°] 
°] 313- , <Q¥ s-^^7B ^8-321312^^1 1~20%^1 N-^-H ^^-^ ^*H^H1 

Af-g-^A^ ^ ^ &7] ^M7lfe « 0 >^ol 7 flAl5l<H ^O.^, S. 

^^fl *)1 8-64238 JL ofl 3>10- 4 ~3>10- 3 #2] ^ ^7>*>^ #t)S>) ^ 

7lfe ^ °1 7flAls)cH ojjT, i| a. s.^^. 7 fl ^16-333596^^1 ^ S^-§-# ^ 7^H 

^^flofl^ O.^*) ^jo] ^Al?l^ t^o] 7flAl£]ol 

$14. 5Etr ^-^^7H ^17-17632351^ #f$\<**\] C0 2 » 3 7>*>^ 7flAl^>j7 

51 JL, <H£- ^Hl^fl ^17-320779^^1^ #n^) ^4°1^7ll Sr^-#^- ^7>*H #3fl OJ l 

£*ll«- <3*fl*Rr «o V ^°l 7l7fl£lol olcf. 
<18> olSj. ^Ol #7)0) 7)QS§3\. 7^t}7] $\n*) ±.*&<£\ -fj-7| # JE^r 
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^-7l#* %7}^°.3_») SEI ^ ^ s^ofl z^^ifr tgq*. -frs^ ^ 

-§-^°J ^12^-*}^ «-«fls)^u|. 3X]nV^ <g^^, ZL 

#7>ifl ^V^U, ^H^l 71^11- ^A^H, xfloj-^ ^A]^0.^ 

<19> «5W^)1 #11^ ^-0.3.*) ^^Sl^r ^ §-^1^* 7fl>Jd^}7l 

i^-7> Jl^l ^fl^ o)-g-^ ^ o] ^l^Sl^Cf. olSf £o) J7^> Jl^fl ^M^" 
^l-g-^ A>-g-*>^ ^-fofl til^c^ ^^fl^ol St)*^ ^^ 7 > 

71] S)o] oj^^o] ^7}^ ol^ol olcf. 

*}<^ o]^^ £7 l- 7^>^cf. <#7] JIM) ^Sfl^ tg^-g- o]£- JL^7}2) 

-§-o.S.^ 7fl^jAl 71^ cfl *V7ll7> 

<21> .g. av^o. ^fl^^7l 3tb ^ o.^, jz-a^ ^3 
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^ ^ *}--§-] 

^>J7, #7l ^7}z\)±= a) -g^Tfl -H-71 sl-^-l-; *J b) 3 i-fl*] 30^ ^7] 

<24> St!" -fM-g-nfl; ^#<g; gj $7}*||* i^Jl, #7] ^7^1^ 

a) -g^Tfl -ff7l^#; b) *ehh^ 3 ifl*] 30^1 -fM HL-b ^> S7 fl ^ 

# ^ ( ofl Efl e ) ( nfl ) 0>a. ^ efl Ol ^l7fl o|^-o) ^AV7l(-0H)«- 7Mb 

<25> #7] ^s}^ E)-§- ^^11- ^1^*VC}-. 

<26> o]^> Jg. ttVtg^ cJ^l ^^7)) ^^Vt}. 

<27> «y^o] H}^7(| ^# o]^]- ^l(l)^ £ lofl £ 

3 1=HH 3 .EL o]Ei^eflo)^ ^( 2 ) gj -§-^-(4)^.5. A>-g-*>ZL ^(2)4 ^ 

(4) ^ojofl Afl^i^|olE|(6)# #<y*H °lt ^^2:^^1(8)* 4^" *IM 

^(10H ^12:^4. #7} ^^1^ #j=l^ 7M #eflolB(12)^}- 7}^(U)SLS. H^- 

^71 5g #eflo|H(12Hm ^#^. ^^Hf- (safety 
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vent)(16)7> ^ 9X^. #^(2) ^ ^(4H1 ^ ^ ^(18)-4 -g-^ ^ 

(20)^ ^1*}ZL ^^^1(22, 24)^ ^ #§}-8r y o^l#7l tf^ 1 }. # 

*1» ^-g-*>7l *H ^^^(26)^- ^<$Q #*M(26)£- ^eflolE-K6)oll ^S- 

-B-7l-§-nfl^- a) -£-£-31 -^-7l^#; ^ b) 3 tfl*l 30 -fM ^sj-l- 

H^r ^2:7^1 5ftJ-#^ ^7>^-O.S.^l j,^. ^ +^ 2] 

<29> ^-71 ^^7^1 -B-7) 5^#^r <3 « ^ 1 3 
<30> [sj-tV^l 1] 



2]*l-7fl^ Ci~c 4 ^ °My), c 2 ~c 4 ^ iMl^i hi^ c 6 ~Ci4^ o}^)*]^.) 



<31> 



0 



0 



<33> 



2] 



<34> 




0 



0 



<35> 
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<36> [5j-*H 3] 




<38> ^6fl W>^^711 A>-g-^ ^ o_7l g^-^o] ^ o} ^ ^ ^ 

^flU ^s., ifflaj ^s., nB-^M^l ^-^tqofl ^ ^o] olcf. 

<39> Aj- 7 j Aj^j o.^^^. ^sfl^o} 7 ]^0_ S 0.001 10 QSL 

S. A>-g-5]^ ^o] w>^-^^>q-. ^7>^o] 0.001 ^ n>o] ^ ^ 7 >jL2l-7]- d1d]^ji 10 

3^*Rr ^ofl^r -g-^-iR^l ^ $a<^ w>^*M 

< 40 > aj- 7 ) o. 7] ozj-Alsj-^ u>^-3i*> ^fl^o] o]±^ 2\sla}o}b., ^^(lauryl) 

^^. A >o]c _ epjLS-^dauroyl) s]^-Afol = , v&2i<£ 3*1 J= (benzoyl peroxide), m- 

1-^-^.^ ^^-^^^(m-toluoyl peroxide), t-^-fJ ^^-^1-2-^1^ <=*A}-^ofl o];e , t-^li 

^^.A>oic ( ^ 7 ] g^Ai 4 ^ ^-o^o^ ^^.a>o1^ 7 } d yj-^^l-tf. 

<41> [5)-*}-Al 4] 




o 
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<43> ^71 o>^7jl 3^#Sfe 2,2' -ol-^U] ^o] ^ W-E] sL^ f-o] A>-g-^ ^ ^t}. 

<44> ^ 2,7} Jl#^t #^ofl ^^S)fe S.^) ^ j^ofl 

sqnj-o} ^33. ^.^ol olcf. o] ^Efl^ afl^^a). & 

Ml, ^7) A>o]s. ^1^51 ^ ^ -g-q- ^ S igo} ^Efl^- 

S-^, *d*l^ ^71 ^wj-^l Jl^o] ^ ^ S^^l $<a*M, 3,7} % 

# «& 51^. 

*l ^ *l*ll«JH ^E)^ 3^ <*mi§ ^ olcf. -B-71 sR^-i-^ eK-sH 

<46> [tiV-§-il 1] 
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<47> 




o 



UF+2HF+POF, »- 



o=c=o 



<48> a o V 7 1 ti>o.Al xoflA^ ^ H ^ ^- olj 2|o s o^ ^4o] £7 | £-Sfl£]<H ^ 7>^7}- ^ 
°l ^ 7f^7> ^ S£<HM ^el#(Li2C03) 5E)^ ^^*>7fl ^Cf. cl^f 
°1 *\^o) ^o»o) ^6\}*\ 3,7) 

$] Z\}7]^o) ^cf. o}g\-$. ^7l ^*flofl 7>i# ^71 

^ £U1 ^*fl>|i- ^71 J:-i:o] 93% o^o] s^o) t}^ , #x)°) t\)*Y ^±§-0} 
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7> &7H ^Cf. 

<49> .a. t^ofl ^>-g-£]^ -^-71 aj-^sfl-^ 3 ifl^l 30, w>^- 31 ^1-711^ 3 ^^1 203] 
^ ^SOSl -C(=0)-0-0-C(=0)-4, Jf£-(4i^ 

Hli^ 3 30, «}^*!*l-7fe 3 vfl^l 20^1 *1^ HL^ Urdb^ 6 ifl*l 30, w}^*]*} 

7} 3 Dlnlo]^ -g-^ S^6)l^ ^n^3] £-Sfl# JL^^O.^. ^^1^" ^ ^^7> 
301- ^1 £1^ ^4 Hi -g^o] ^flxlji se^V «1^JE7> H^- ?1^7fl # 
Al^^ofl <H^^. 

<50> A oM -B-71 4^>2l-# iE^ 6> S ^1 S^#£r 7l^O.S 0.001 lfl*l 10 ^ 

0.001f^% OIUVOJ ^-fdflfe ^7l-g-^4 Jl^;S.A^ol T^j-SH 10 

^-f^ ^^H^l 7^>5)^ g-afl^M 01 uf. 
<si> ^3 ^12 ^oflofl nj-s.^, 3# 31*1-8- 5£xr «1^ 

-8-71 -g^M sl#<gofl a) -g^fl 0.7121-^-1-; b) 3 vfl^l 30^1 -fM 3= 

^ g c ) l-el(ofliBfl = )(^lEl-)<=>l-Hm5ll 0 lH zl #^1» ^7}^-°. 
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<52> #71 ^^Tfl ^-7121-^-1-4 -B-71 44^t 5E^r ^Tfl S)-^!-^ ^bM 1 ^HHH 

(-OH)l- 7}-^^ (#5lofliEfle)§el^ ^AV 7l( _ 0H) - o^w. g:^ E^ol^ 
# oH^Efls^. #QX\ 71 Jl, M-^^l <i]JjL ^#71^1 (^Bl-)o>3^A> ^1^51x1 

^ *1 ^7l(-0H)« el-tq^ «V^ol zz.l-o.3. *1^ ^^oicf. 

<53> a. ^ 2 ^^HHl 4= ^^M^. #x\o) ^ £7 > JL^S ^-f -8-71 

4#^# SE^- O^Tll 3^-§-°l 7flAl^S. *k-%-is\<q ^W}^l)}E-)(v\M)<>}3.^]}°}^ 

7l 5f#2l-# 5Ebr o^Tll !-El(oll^Efle)(T I llE|.)o>3.^eflolE # JL^Kr ^ 

^ ^^#-8: 40 110 "C 3 ^r£5. 7>1^>7lu|- UV S^Hl ;g 

^ Sl# o^o} ol^ E s. 7-lSfl^l $0£S -f^V *}*1 #^-fr ^ 

<54> #7l #2l(^l>iEfls.)(DllEl-)0>3^5fl0lE^ o) ^A]^ ^ o}u) ej- ^ 

^1^1 Jl^ ^ gc^. ^Aj-Al^lcf. !-Sl(0 1 l^E^)(T I jlB|-)0>a.^ 5l l0lH^ ^7H o]# 

^ ^7l» 7Mb (#elo 1 l^Efle)S. S l^- S a. E ^ ^ol^lcf. 27fl ol^fo) ^#7]^- 7 }*J 
^ (#5lofl iE fl5) #5l^S«-E-l #5l(o 1 l>i^S)( D ilBl-)0>H^eflolHb #5}^ 

51 ^^§>J1 ^^H3* ^l^d ^^^V7ll 5)<H ol^-cq ol-^ £ ^- 7-l^Al^lcl-. 

olS. <?1^H ^oflT^ ^ -Ij-^o]^, t^o^o} ^S-Aj, #7l3<y ^JLAj*] £ 
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^r-g-^ o>a^eflolH7l7> 2|#3<d JL£-*> ^Hl \M SlTfl -H^*}- ^*fl^ 

7l# 7He (#e]^^^s)^s]^ o]k\$- 7\)^ ^of) o|*fl £-^7} ^0. 

^^ofl^Bfle)^^^ ^301 d\}£.*]±; SeHlli^Ctrimethylol), H&Mlli* 
(triethylol), B^HS^Ctripropylol ) B^M^-(trialkylol)ff-, ^eMfl 
#(grylcerol)fK ^fflEHl ^ e e]#(pentaerythr itol ) , ^^Hl^H^-i- 
(dipentaerythritol) -f-^] <H1 ^HHl#(erythritol -§-§; # ^ 
<58> (#^oH^Efls)#^^ol 7^3! o}i=. ^>7l^ <5]JjL (°M)<^3-1|^ ofl 
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S-^-Ei #^(^lEl-)o>a^Al : ofl^Eflsl- ^*>JI7} *}±r ^-fofl^ 7l#* A>-g-^r> 

c^H tcfsig, (#^^3] 5)^-2-0] ^AV 7 ) l^-oj] cfltS-H 0.1 ^^1 10#S A>-g-^cf. 
ofl^EflsgJ- yv-g-ofl o^o} #e1(<HliEfl = )(nHE})o>a^eflolB EE^r 

^ (^e1-)o>3.^av ^ zl ^-£^1^ ^71 ^#-g- e>tq^ av-g-^oi o S ^ 

«T^7]^ 1 ifl^l 20^ ^^71, B]-^ 5 MM 20$) «o V ^ <£sHr^ 

7l, 1 20^ <HlEflS7l, JEE^ 1 ifl^l 20^ ofl^Efl S711- 7j-*l^r ^V^L 

Ji^l EE^r 3^#3 WlS^ ^ 0_5.i=- (^lBl-)cfa^Al- ^ 

^ =L 4K5L*fl£}- 7>s^.^^] £ - ^#^r 1 : 0 xfl^l 1 : 10^1 #^13. A}~g-£| 

^ ti>^^>Cf. ^«17> 1 : 0°] ^ °-ofl <§^€ (^^ofl^EflS)^^^-^ o s V 
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*=h #7] ^wl7> 1 : 10# ^*Rr 3-f*Hfe 7}21>|-i ^H^eflclB^l 
■§■71 7> M^f ^7] nfl^-ofl _H-g-*} ^Sfl^Sj %<%o] o]^?)) ^cf. 

(pyridine), cH^}^^ ^ ^- 7 1<* iE^ fH^-g-, ^sj-el-g-, 
SfM-Bf- ^ ^-71^0] A}-g-S]o^ ^ ^Cf. o] ufl A}-g-£H*l^r <$ 7 )J$ #ufl<2] ^ 
£■ #*fl 1 f^^l tfl*J) 0.0001 ifl*|fe 0.01 ^^7> ^^-*>cf. #7l ofl^Efl 

5^ til-o.ofl A>-g-S]^ ^DflS^ (^E})o>H^A]- ( %A>, ^AV, ^9] #nH7> A> 

-§-71-^^. 

St!" ^-7] ofl^Efls^ aV-g-ofl Af-g-s]^ (fE]oilA El )e )f Hj t |. lactone)^ 
(€el<H]^Efls)#el^ £*83^ £-7}#3 vfloflAi «_>-§- 7^ *J-g- 

m ji3|.7> sat)-. 

^7^1 5^#<2l w>^tb ofliMir y ^o] oicf. 3^- 

^-Tfl ^tf^ (^eH^fls)^^ ^a> 7 1 ^^ofl tflSfl Hl-^L A>-g-ol 7 > 

4 £*r^ 371 f-i- ji^^H (l-el^l^EilH)!-^^ ^ ^a]. 7 )oi] tflsfl 1000 mol% 
°l*h ^-*1 #el#^ ^71 11- ofl cflsfl o.Ol vfl^l 10#°1 hV^^cI-. 
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< 6 5> at!: #?l itft y J^-a: 7i 7i $1*1 ^fls^ ^-7i ei i^Tii 3W#, -fM 

^ A AA ^ ^ ^3 -H-71 7^-^ ^<*^ A}^ - olcf. ^71 -^71 El 

El Tjl ^1-^ EllH^HS.^ ElEHiHH oicf. 
<66> ^-71 #nflo} ^7^£r ^Tfl Sj-^-# 1 f^ofl cflsfl^ 0 .001 vfl^l 0 .5 f&^7\ 

W}^^^>4. ^ #^^1 ^°1 #71 9>Oli|^ ^-fofl^ 7fl ^^-§-^1 ^T-S- 

<67> #71 7fl«- Hl-g-^r -a-71-g-nfl^ ^flojo] t£^ -fM -g-nfl o} ^fl^HH 

<T 5^. °1 ^V-g-71-^t!: -a-7l-§-uflS^ «J-^7ll ^Wi", ^sH^^l ^tt ^ 

A>-g-^- ^ o}jl, -f5-7l -g- nH o] (#Slo11iBfl = )#El-i- 1 f^-^ tfl^ 1 vfl*l 

50 wf^SMl^r 2 10 f^Jf* Af-g-tlcf. 

<68> Aj-71 ojlSEflSsl- til-g-ofl (#EloHiEllH)^sl^-0) 37 fl O^V- 

*\}^z])~L3- *l«r£l*l ^ ^ai-g- ^a>71» efcl^ til-§-^ol ^1S€ #sl 

(ofl^^5)( D ]lEl-)o> a .^eflolH i&^r n ^^17> <^H^lcf. 
<69> Aj-71 (^eHl^e)^^! (^lEl-)o>3^A]. o^fle^ -0C(=0)(CH 2 ) n 

0C(=O)CH=CH 2 Hl^r -0C(=0)(CH 2 ) n 0C(=0)C(CH 3 )=CH 2 (n£r 1 tfl^l 20^1 l^U, ^*1 1 

<70> #71 51-^1^- til^-^ol ZLl-^ l vfl^l 20^1 *1 ^ &&^±7] , fj-^^ 

5^1 20^1 aj-^ El5j.^7l, 1 ^*1 20^1 <HlElls 7 ] ( j. vfl*l 2051 ofl 

^Efls^olji, s.*} -0C(=0)(CH 2 ) 3 CH 3> -0C(=0)Ar(^7H, Ar-^ «l^l«-€ SEfe 
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H o v *^ 3:3H^7l) f -0C(=O)(CH2)n0(CH 2 )nCH3(n^ 1 vfl^l 20^ ^<$), -0(O0)(CH 2 ) n 

0C(=0)(CH 2 )nCH 3 (n^r 1 vfl*l 202] -(C=0)CH=CH 2 «?1 ?H w>lMs>t}. 

<71> ^-7] (n)|Ef)a^ liffl^sf zl^9] l: 0.01 ifl^l 

l: 100«y ?H wHH*H, 1 : 0.5 vfl^l l : 3 <?] H>^§>rf. 

<72> o)1a e |h^ tiV-g-oll o^o} #^HliEfle)(^)o}£L^5]lolH 3L±t =L ^z^= 

f^-3"g-*HM 300 ifl*l 100,000^ ^°fl hV^^JL, 400 vfl^] 2,000^ 

91^ ?A°] cl W>^*>7fl A>-g-« ^ 014. 

<73> Aj-7] l-Sl(«Hl^EflS.)(DllE^)0>H^^0lESl H>^t!: ^1 5S M-Ef'i ^ 

<74> 5] 



<76> ^-71 #Sl(^iEfls.)(T 3 flE})o> 3 ^5llolB SE^r ZL f^llfe #^=ofl tfl«H 0.001 

30 <#0.5L ^>-g-5l^ ^o] cj «>^-3l^>Cf. ^7}^o) 0.001 ^%=% ^l^l^ 



<75> 
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^7\lL3\7\ v\u\?>\3. 30 ^%Mr 3-$-*}$= ^^]^ ^^o] 
3°1 9X°] «>^^1 ^tf. 
<77> >s-7l 3J7}*fl*r 5l#<*# ^-B-^m «1^ -^71-g-niH %7}&T%. 

«1^ -B-71-g-nfl^ ^7)Sj-^ tiV-g-oll ^*Rr ol£r#°l °l-§-^ ^ ol^ nfl^ 

<78> ^-71 Bj-g-^Sfe LiPF 6 , -LiBF4, LiSbF 6 , LiAsF 6( LiCIO 4 , LiCF 3 S0 3 , Li (CF 3 S0 2 )2N, 
LiC 4 F 9 S03, LiAlO 4 , LiAlCl 4 , LiN(C x F 2x+1 S0 2 )(CyF 2y+ iS0 2 )(^7l *\ , x % y^r ^H^U). 
LiCl, ^ LilS. °1^-<H*1 5-^1^1 -id^S]^ 1 ^ JEfe 2 ^ o] ^ ^^-Al^ A>^-7>^^r> 

<79> 5l#<§^ 0.6 2.0M ^ ifl^M *1~§-^ ?M w>^*H, 0.7 vfl*l 

1.6M ifloflAi A>-g-^ ^o] d| h>^^>c|-. ^-£7). o.6M t=1 £*fl 

^ ^££7> ^-o}^ ^Sfl^ ^^ol fol^jl, 2.0M-§; ^4*}^ ^-Mfe ^«fl^^ 3 
£7> #7>*M «1# °l^r^ ol^°l S^^l olcf. 

<80> ti]^ o.7]^.nl]S.^ 7>a.U|lolH, iiE^, = gc^ Tfl^-g- A}-§-^- ^ ojtf. 

7l ^vilolHS^- t)v\M ^KS-^HHCDMC), ^KS-MMHCDEC), ^5.^ ^Jiv-fl 

°1B(DPC), 7V^.vilolH(MPC), ofl^HS.^ 7hfiUiMH(EPC), ^M^M 7fcM 

^IH(MEC) ^v11o]H(EC), *3-*£$\ ^JHflolmCPC). ^Mi^l 7K5Li4MB(BC) ^ 

°1 *}-8-€ *r SL°"i, #71 oH^Efls^r n-^im <>M13MH, n-^1^ <>M|3MH, n-£S 
€ oHlEflo]E A>-g-^ ^ o|cf. Aj-7l tfj^ ^-71-g-nfl^ ?>Jt ifl <>1 H^fl -Ml 3 3 

^(cyclic) ^JSUIMh^ (chain) ^ViUfl ol^s. ^~§-*}^r 
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o] f}M.^}o)^9\- a>^^ 7hS.i41°lHfe- 1:1 vfl^l 1:9^ ^MNS 

<82> g] 




<84> (Aj- 7l AloflAi R 3 ^ SL^r iBi^ 1 ifl*l 10^ <^^7l o]zL q^r 0 ifl*l 6^ 

-S-SM-tf, BEl^^Sl-^, 7><H3] f-o] ol Cf. tij-^ ^Sj-^^^l 5E 

^SM^l^i ^MHHTfl -§-^B/ u o V ^ ^S^r^Ml -g-nflSj ^til7> 1:1 tfl^l 
30:1^1 ^o] Hj-^^cf. ^>7l ^S)<H^> *}^z\-s}7\\ M-Bf 

<86> g-Tg£} 3^ o_ ^.o.^ o. 7] -g-nflofl a ) -ft-7l 2}-^ ; b) 

^ 3 30^ -fM iE^r o>S7jl 2^#; ^ °-3. c) 
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<87> e]#«^r ^-fr^ -fr7l -g-nflcH] a ) ^Tfl -fr7l^-W: b) fBi^r 3 30 ^ -fi- 

7l 4^.^t 6> S ^1 ^ c ) #eH<^3]s)(pM)o].^ 5l HB ^ 11 ^ 

^ ^^-Br ^}f>}<^ jl&x} *t- 91^. °1*HH ai^-7> 

<88> ^ ^ ^--fr^fe ^-71 -g-oflofl a) ^€^1 ^7l^tt: b) 3 30 

^ -n-71 cr^ oj-^Tj) ^ c ) f-BK °11 ^Efl 5 ) ( B(-)o>h^ dl °1 H HL^ 

^ ^-*fl* «7>^|s 3 7KH 3*fl^ ^-g- ^1s*>jl; #7] 

^-g- 3*1*H ^ xfl^l^ S^Al^cf. 

<89> ^-7] ^ rc^ ^^l* UV S^Hl ^tJ-^^-i: ^ltH} 

. -n^-^l- ^i*fl^ ^-g- S^#<H1 ^7l^ #nfl# cj ^7>^ #^1^ 

#14 -g^tb A>-g-^- ^ &tf. 

^>^17> 0^0.14 40 ^fl*l 110 < C7> wV^-al^ji, 60 ifl*]^r 85°C7V C-] w^^tf. ^ «g 

^£ 7 > M^- ^1 E^, *1 *]-§- £ii^7> go] ^^>7]M- ^-g-Al^Vo} ZJ O^lTfl 

*HS*33 ul-g-o] t^^ }7l1 sjq-. aV-o^. £7 ]. ui-^ ^Tfl ern^o] -g-Sfl^o] 

i^l #7}<5>^ S-afl^l ^^tf. 
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*r 91^ #^ A>-§-^ ^ ^71 e|# 7 >^^oJ olE^Eflol^/^clBl 

^W^l 7}-^ LiCo0 2 , LiNi0 2 , LiMn0 2 , LiMn 2 0 4 , LiFe0 2 , V 2 0 5 ^ 

LiNii_ x - y Co x M y 0 2 (0<x<l, 0<y<l, 0<x+y<l, M£- Al , Sr, Mg, La ^ #^)^ ^> 
^ ^# ^ AVsj.- rr^ ^f- ^37im-o]c Sj-^ol ojrf. Ej-§- =4* -i+5]-#^ 

^3H^/^Em3H>3°l 7>^^ ^ 7 fl ^-^o] A>.g-^cf. ^-71 B]#-^-fj- ^g-s] 
Al, Si, Sn, Pb, Zn, Bi , In, Mg, Ga, SE^r Cd -f-^ #^4^1 91 

3# ^Itt ^4 ^ 7^ ^ SU^K 

-f^l a) ^-7ls}-^-#; ^ b) 3 i-fl*l 30^ ^-7l 21^ 

jl o]^- (winding)^ 14- ^i»^(stacking)*M 2:^^11- cf^-, 
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^-71 ^-g" ( ofl ^Efl 2 ) ( ^ H^-) o>3^ e^l ol e £fe ^ - 

1*13 S&tt UV 24^^sH 3X^1 JL^> ^Sl- ^ 5^. <^ 7 1 

^-7] JL^I Ji^> rf^-oz)- ^ofl *112€ ^£ ^ a) 

-££-31 b) ^-i^r 3 30^1 -fM ^Sj-l- H^r sj-^; ^ c ) 

#^(ofl^Efls)(nflE]-)ol-£ L ^eflolE £ i=. zi f^l* f^TT -R-71-g- 

^i^^^s <g^e| SL^ UV 24 ^3*H ^n}<5] ^^-jr ^Ai^-tf. zz. ^, 

^ ^ 5 ifl*l 90/rni<?] 3M ti^^H, ol tg^O] nfl ZL^7> ^fifl^ ^ 
ol m^ol -f^rf. 51 # ^ ^2Al A>-g-sl^ *#3°J «^<H1 ^3 *fl2€ 

4°H1 ^71 Jl^-7> ^°g*H ^S^l* ^Aj*> cf^-, ol* Xj^ 

^lol^oH ^^-A] 7lZL ol* ^^O-SLM] Jl^*} ^Sfl^ El# ^ oltf. 

9jAj ^ S ^ A-fl^eflolEil- U\ 7fl^fl^>o^ ^^^^1* ^2^- ^ ol,} 

y ^°fl 43 ^ls^ ^r^^l elf- ^^1^ sl# oj^L ^^i ^ ei-g- oi^> 
3*1 7}^}x^; 
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<98> Mj-^o} £f%£± 3.^*}^ ^71^^ ^-*| JL^ ^ S-^ol 

A>^-^ £*H -f^th 

<99> o]§> w>^*V ^aHI ^ alJE^l* 7Ht!r4. *>7l*}- ^H^b 

t 1 ^ «}^^ ^ ^HQj ^ ^>7ltb ^ AH oil 3£r <>W4. 

<100> (^*H 1) 

<ioi> 011^^1 ^vilolHCEOHm^ll ?>.a.Ml^H(EMC):^^m ^KHMHS (DEOl- 

SO^OaO^ Jf^lS ^ -fM-g-^lH 1.15M LiPF 6 l- ^7>^ t^g-, *l*fllJ ^7> 

w]^ -S-S- 0.75 t^-f^ tfjLxyo]^ 0.0033 ^«8=%* ^7>^H 

<102> ^^o] LiNio.7Coo.1Mno.2O2, 5. 31*11(^5*1 P) ^ w>oli:-l(PVclF; Solef 6020, 

SolveyA»# 96:2:2^1 N-^^^l-5ls.(NMP)^ ^7^>^ #&)sl* ^^>^cf. 

3.5 g/cm 3 *] ^ ^la^^cf. -§-^- ^r<£, w>olc1(pvdF; Solef 6020, 

Solved})!- 95:5^ ^^}S. NlM ^ ^^-Ji, °] ^ 

ofl ii*>3i #2:tb -f l-^efl^^. <y-<?!*H ^-^fl^£7> 1.6 g/cm 3< ?l ^ 
*>£i=K A o v 7l ^ ^ ^ ^ 37lS 7>^- cf^- o] A>oloH ^eHli 

3KPE) 4^ IfAS ^ ^WH^* ^-SJ^, tS#|SH ^ S^^lll- ^sfS 
4. °l ^ s}-f*H ^<y*v £*fl<2j ^^^1- ^--g-^g- -g-2i-*V tf-g- 

A oM 2.5g-8: ^t!: ^ ^^P"* -§-^H 700mAh ^l^V^cf. 
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<103> 2) 

<104> ^ o. 7 ]^s. 7mvilolE( EC ):ofl^nfl^ (EMC): ?}-tL 

^lolH(DEC):«^S€^l(FB)* 30:55:5:10^ £^ ^7l-§-if a>-§-^ ^-g, 

<105> (^AHl 3) 

<ioe> ofl^^i 7>iiv1lolH(EC):^^ofl^ ^K^HBCEMC):^^ 7BU1HB(DEC)# 

30:60:10^ -^0]^ ^ °- 7 ]^d\) i. 15M LiPF 6 » ^7}*!: ^7} 

^ 0.75 cl^fS^ ^^-a}o1c 0.0033 ^ ^sHl^s 0® 

443|s||olH7ll s|-^-§- 3 ^7>^H <g^-g- ^^-1: ^lS*}^. 

^t-(dipentaerythritol) 1#, e-?}H^ 2# ^ #^-<^ -g-nflo] ^-§-ofl EflBej-s 
S^eHIHB a, n)l 0.01 -¥-7}3H 50°C^l^i S>-§-^l^ ^7]^ ^ 

^2:71- ^HIM-^ ^^iB^oil^ee]^- 5.2^ # ^s>^cf. ZL^i cf-g- i 

-i-ofl Jf^a^-A]; 2#^r «H-a|^ ^7} 2_h^v]<>) ^*m±r 47fl 

2) ^r^7l(-0H) cfl^l -0C(=0)(CH 2 ) 5 0C(K))CH=CH2^ ^1^2, 27fl^ ^aV 7 1(-0H) 

tfl4] -0C(=0)(CH 2 ) 3 CH 3 S. #ejofl^Efls ^A>o]-H^eflolB^l 5f^#^r 

<io?> av 7 ] 2 .5g^- ^A]^ 14 ^tfr 4^ *]}^& sHMH ^SJtb ^ ^ 

^t 1 -* -§-^-*M 700mAh *fl^]-£4. 

<108> (^A]ofl 4) 



40-26 



1020020053879 %^ 2003/7/16 

<i09> s.^ o. 7 i^ nfls ofl^^i 7>HvllolH(EC):<Him^€ ?>a.t|lolH(EMC):=S.^5ffl 7}J± 
^^H(DEC):#^^-^.^l^l(FB)-a- 30:55:5:10^ ^-s)t3]S- -fr 7 UM)* a>^-^ 

<no> (^aH 5) 

<m> . #7] 30^ of 78 £.j£d|)^ of 4 a1^ ^ov 7>1*H r}£|- 

<112> (-^H 6) 

l^f ^tlr y o^^-S. sHMl ^1S5>^4. 

<114> (-gAlofl 7) 

<H5> cl^-fsoj s)^-a>o]c ^ 2,2'-^>2:^^ElS-U|B€(AIBN)# A>-g-^V ^J-g- 

<116> («] JHofl 1) 

<ii?> ch]^^i ?>^.i-11olH(EC):^^oil^ ^>iivilo]H(EMC):^^^ ^ViLvfMHCDEC)-!- 
30:60:10^ ^f-*V ^ -JM-g-ufloj) 1.15M LiPF 6 » ^7}^ -g-^^- ^Sfl^S 

<118> (tiling 2) 
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<H9> 6\]^ ?}*m]°]^(EC):«\]^M ^iLMHBCEMC):^^ 7>iiUilo|H(PC) ^-f-.S- 

ii-'MCFB)^- 30:55:5:10^ ^tilS. ^ ^.7l-8-nfl6|) 1.15M LiPF 6 # ^7}^ -§- 

6fl# ^sfl^S 3* ^1^*>J1 ^UHl -E-o^^v h o v^ o.^ ^1 ^ 

<i2o> («] ja^l 3) 

<m> o))^ 7}£_q}o}^(EC):«\M*\M ^vilolH(EMC):^oi]^ ^KS^HHCDEOl- 

30: 60: 10^ -^tijs. ^ -fM-g^lH 1.15M LiPF 6 « ^7}^V cf^-, ^fl*] ^7} 

*flS ^ 0.75 ^7>*!: -g-^* ^IIS Aj-g-*]- afl^Sl-jiL ^-71 ^a] 

<122> (t3]j2<^] 4) 

<123> on^^i 7mv1l^e (EC ):o] l ^ Tlj i^ 7>^v|lolH(EMC):^o111 7hiLvil o] e ( D EC)1- 

30:60:10^ -¥-^^1^. ^ -fi-7l-g-n]Hl 1.15M LiPF 6 # ^7>*V t)-^, #*fl^ ^7> 

<124> A o V 7 l ^ A ]o}] *J WlJjToflo] Sj-o.^ Wj-*] ^aj ofl oj ^ ^- Jf. Q . 2C^ 

5 ^(formation) ^«o>^i* ls\ -^j^tf. tf-g- ^ ^-fr-^^CCC-CV) 
2:#<!>HH ICS 4.2V^ ^]^<a-^l ^*ltb 4-8- CC S^HH 0.2C5. 2.75V^ ^1 

a o v ^H If ^«o V ^# 13 ^Al^^cf. he} cf-g- ^ 4.2 tfl^l 2.75V^ 
^l^SH*! 1.0CS. 3005] ^«o V ^i* ^*1*H ^^^-^-i- ^7>^V^i=f. H f>}7] 

6 1<H] 7l7fl^Cf. 
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<125> [^1] 





vow r i s o o / 


-£? A ] °fl 1 


96.2% 




95.4% 


^A|oj| 3 


95.1% | 




96.4% 


-fel^Ml 6 


96.5% 


^a|<^1 7 


96.1% 


a|ja<^l i 


87.1% 


H|So1| 2 


86.2% 


3 


86.0% 


H|51oj| 4 


83.2% 



<127> ^ ji^ ^ xgo] ^ ^^Efl^ 85 °C ZL^r 

ofl 4 A]7j- «j-^§H €^ ^Ml* <M*H ^7>*>^4. H *M S 2°fl 7l7B^>« 

<128> [5. 2] 







85 1 4*1*1- y*\ if- 
-T-^l(mm) 




*JA|0)| 1 


3.40 


3.43 


0.88 


2 


3.42 


3.49 


2.05 


^A|d)| 3 


3.56 


3.60 


1.12 


^^Hl 4 


3.54 


3.59 


1.41 


^^-Hl 6 


3.42 


3.48 


1.75 


*Ja|oJ| 7 


3.50 


3.55 


1.43 


H|j70^| 1 


3.50 


12.05 


244.29 


2 


3.52 


12.43 


253.13 


y|s°)| 3 


3.56 


9.25 


159.83 


H |S °1| 4 


3.54 


10.58 


198.87 



<129> * ^7b§r: ((85"C y o^l * ^-&.&&&Jh ^*H)/3.&&$.$- ^*fl)>400 
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<iso> Aj-7] a 1C ]]*\ ^ £0} ^-^oil 143. ^X\d\] 1 vfl*l 40) 

<m> ^a^] 10} ^o. 4 2 ^ 2 .75V^ ^l^^HH 0.2CS. 5)4 -g-^ 
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1 1] 

^7^1^ -B-71-g-nfl; ^-g-<* ; ^ ^7>^1« i», ^l-aflfe a) ^ 

^7^1 ^-7l^^-#; ^ b) &±<^ 3 ifl*] 30^ -B-71 3K>5*# Sfe o>^^) S# 
*Kr ^# ^Sfl^. 

2] 

[ SI-*H 1] 

II 

0 

( -*M ^HH R 1 ^ R 2 ^ l*h 2*> EE^r 3*> ° a v ^7l, ^1^71 o>^7lol4.) 
2] 




[SW 3] 
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o' N o 



#^ 2003/7/16 



3] 

*]2*M 9l<>]*\, ^7] -M^Tll ^7ls)-^-l-^ nj]ig U]^ Hj]^ ^ 

[^^8- 4] 

XI i^ ^^H^i , #71 ^^M^l tflsH o.ooi tfl^l io # 

[^*cT 5] 

0.001 ^^1 10 3# #*l-g- 

6] 

EL, H}-f5.^(lauroyl) 5E) ^a)-o] = , wfl^-o^ ^a}^ ( ben zoyl peroxide), m-l-^^ 
S ]^. A >olc( m - to i uoy i peroxide), t-^f H ^^X\-2-o\}^ i$\A}±o\}o}^ t t-^H s^a] 
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7] 
8] 

91 

A o v 7l ^7H1^ a ) -g^?fl -B-7l^#; b) ^4:^ 3 vfl*l 30 -fi-7l 3L±r 

^ c) ^e|(oi]iEfle)(i 3 flEf)o>HlEflolB SE^r ZL f^Sfl* i^>Jl ( 
A oM #Sl(cHl^Efle)(n 1 lE})o>H^eflolE^ ^ 7 fl o^S] ^a> 71 (_0 H )# 7}x] 
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10] 

tfl*H o.ooi ifl*i 30 e|# ^l-g- ^«fl^. 

11] 

*I19%M1 $a c H>H, ^"71 (#3ofl^] = )#e1-ir°l HeJ^^MrCtrialkylol), #eJ4|* 
(grylcerol), 3? ^^Bs)l-(erythritol)S. -id^3^- ^ e)# *i*l-§- 

12] 

*)19*J-°11 -*7l (*im)o>3.lH* <Hl^Bfls^ -0C(=0)(CH 2 ) n 0C(=0)CH=CH 2 3^ 

-0C(=0)(CH 2 ) n 0C(=0)C(CH 3 )=CH2(n^: 1 tfl*l 20^1 3<r < 3)<?l 3# 3*1-8- 3«fl<S. 

[^t 1 * 13] 

4l7l, 5 vfl^l 20^ «J-^T ^^7], fh*:^ 1 20^ ^EflS7l, fj-^ l 

ifl*] 20^ <Hl^Efl27l g £t^s °l-¥-<H*i -id^-c- s}# 3*1-8- ^*ti 
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14] 

^13^1 91°]*), ^7] ^?Qr tiV-g-^o] rLf-^. -0C(=0)(CH 2 ) 3 CH 3> -0C(=0)Ar( 

<^7H, Ar^ wl^^-^ ttj-^ ^^71), -0C(=0)(CH2) n 0(CH2)nCH 3 (n^ 

1 vfl^l 2 o<^ ^<Q), -0(C=0)(CH2)nOC(=0)(CH2)nCH 3 (n^r 1 xfl^] 20^ 34^), 
-(C=0)CH=CH 2 53 °lt^1 °l^-<^ ^£)tt #*l-§- 

15] 

l: 0.01 l: 100<y 5}# ^Sfl^. 

16] 

*l]rM 91°!*), <#7\ a|-g-<3£r LiPF 6 , LiBF 4) LiSbF 6 , LiAsF 6) LiC10 4 , LiCF 3 S0 3 , 
Li(CF 3 S02)2N, UC4F 9 S0 3 , LiA10 4 , L1AICI4, LiN(C x F 2x+ iS02)(C y F2 y+ iS0 2 )(^7l *\ , x ^ y 
^^rU), LiCl, ^ Li IS °1^-<H*1 -^H ^£1^ : ^ 2 ^ o]^Vo] 3^ 

17] 

^1 16* 0 H1 5a°H, ^7} e]#<*£r 0.6 tfl^l 2.0M^ ^es. a>-§-£)^ ^-§- ^gfl^ 
18] 

-*7l til^ ^vilo]H, iiEfls, ofltfle 

<d^3^ ^°]5L *>q-cq -g-nfloi elf- ^i-g. ^sfl^. 
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19] 

*fll8lH ^ViLi-iHH^ ^iLtJMHCDMC), tH'i ^ViL^HH. 

(DEC) , ^KsL^MHCDPC), ^vflo]H(MPC), *H^ = 3.^ 7>iLt|HH 

(ETC), ^HHIH ^mvilolH(MEC) ^fiiffl ^ViivilolH(EC), = S^iffl 7KsU1WH(PC) £ 
-¥-^3! 9}^)o]^(BC)S. o)^.o]^\ ^ofl^ a|bH5]^ ^o]s_ _g. ufl o] ^.g. 

[3^*8" 20] 

*fll8lMl &<H>*1, ^ViUiHB^ ^(cyclic) 7>liUiHB2}- *}#^(chain) 7fcSLMl 

21] 

[3^8" 22] 

^21^1 SHfa, ^7} « 0 >^ i&SK^Tll -ff-7)-g-nfl^ ^} 7 ) Sj-fl^ 6^ gj-^ 

[ W<N 6] 



(^•71 ^HH R 3 ^r i iflxl 10^ ^7]olJi q i=. o 6^1 
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23] 

*fl22*<Hl 91°]*), ^7) « 0 V^ ^-s\-^±^) ^-7l-§-nfl^ Hfl^fl, ^f-<?fl, # 

^ ^°]S. ^>M-^1 -§-nflol ^-g- 
24] 

^121%H1 $1°]*), *}7) -§-^fl<4 ig-tg:^ B^SH^^l l;l vfl^l 

30:1^ ^wls. ?A°A sll- #*l-§- #*fl^. 

25] 

#?1 *§^-g- S^l-g- f-^ Vfl^^ ^ J7«-7l- 

* 2flS*Kr #31* 1Mb #*l-g- &n^B) ^)3i^ . 
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1*3 26] 

*fl25lHl 9X°]*], A oM ^flS^ol j7^> ^Sfl^^- <g^E| SL^ UV 

27] 
28] 

^125-%M1 &<>H, 1*1^ 40 110°C^ ^Sl^H ?A°d e]# # 

29] 

ti^H^i S^tt), ^ 7V<*3 *}-§-^ s|#-^-f}- «8-8« ^ & 

*fll^ tfl^l *fl24%> ^ %v<^ n}^. i^-*>^ el# ^1. 

30] 
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[5L 1] 



LETS] 
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IS. 2] 



t i i 1 1 r 




1 ' I > 1 > 1 ' 1 • 1 1 1 I 1 i 

0 100 200 300 400 500 600 700 800 
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